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being altogether independent of the magnification. (Cf. Chapter IV, Section I of Physical Optics.) As long as the visual angle of an object does not exceed one minute the source is to be regarded as a point.
The brightness of a point source P is determined by the quantity of light which reaches the eye from P. The natural brightness HQ is therefore proportional directly to the size of the pupil and inversely to the square of the distance of P from the eye. By the help of an optical instrument all the light from P which passes through the entrance-pupil of the instrument is brought to the eye provided the exit-pupil is smaller than the pupil of the eye, i.e. provided the normal magnification of the instrument is not exceeded. If the rim of the objective is the entrance-pupil of the instrument, then the brightness of a distant source such as a star exceeds the natural brightness in the ratio of the size of the objective to the size of the pupil'of'the eye.*
But if the natural magnification of the telescope has not yet been reached, i.e. if its exit-pupil is larger than the pupil of the eye, then in the use of the instrument the latter constitutes the exit-pupil and its image formed by the telescope the entrance-pupil. According to equation (14') on page 28 this entrance-pupil is F2 times as great as the pupil of the eye, F representing the magnification of the telescope. Hence the brightness of the star is Fz times the natural brightness.
Since, then, the brightness of stars may be increased by the use of a telescope, while the brightness of the background is not increased but even diminished (in case the normal magnification is exceeded), stars stand out from the background more clearly when seen through a telescope than otherwise and, with a large instrument, may even be seen by day.
8. The Effect of the Aperture upon the Resolving Power of Optical Instruments.—Thus far the effect of the aperture upon the geometrical construction of the rays and the bright-
* The length of the telescope must be negligible in comparison with the distance of the source. light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
